INTRODUCTION
We no longer think of tropical forests as stable and unchanging communities. At long time-scales, dramatic changes in forest composition associated with climatic shifts are conspicuous (Bush & Colinvaux 1990; Piperno & Becker 1996) . But climatic shifts are also being well documented at much shorter time-scales. The impact of climatic shifts, such as drought, wind-storm and perhaps elevated carbon dioxide, are evident in our lifetimes. By observing changes in forest census plots, we can document the physiological and ecological mechanisms behind the changes, verify rates at which forests change, and ultimately develop predictions about longer-term and largerscale shifts in tropical forests.
At Barro Colorado Island (BCI) in Central America, a 50-ha plot first censused in 1982 has allowed us to document changes in tree species composition and shifts in the demography of the forest. The large size of the plot * Author for correspondence (rick@eno.princeton.edu). allowed evaluation of individual species on a case-by-case basis, and we could document extinction or population decline even in very rare trees. The main force behind some rather striking changes in the Barro Colorado forest was a severe 1983 El Nifio drought that elevated both mortality and growth of the forest (Condit et al. 1992 (Condit et al. , 1995 . About 10% of the species in the forest are restricted to moist soil microhabitats, and all of these species are undergoing sharp population declines (Condit et al. 1996b ). Two moisture specialists were lost from the plot (Condit 1997 for detailed assessment of the dynamics of the whole forest and of individual tree species. Like most of the far-eastern equatorial tropics, Pasoh has an aseasonal climate and is evergreen. Does this lead to a community more stable than the one at Barro Colorado? Are there major differences in the dynamics and demography between the two forests and can these be traced to the differences in climate and deciduousness?
THE PLOTS
The Pasoh Forest Reserve is in the centre of the Malay peninsula, 140km south-east of Kuala Lumpur. The reserve is a 2000-ha remnant of old-growth forest connected to a larger production forest, dominated by Dipterocarpaceae and classified as red meranti-keruing by Wyatt-Smith (1987) . Rainfall is under 2000mmyr-1 and relatively aseasonal, with every month averaging more than 100 mm of rain (Kochummen et al. 1990 ). The canopy is evergreen. The forest is on level terrain overlying Triassic sediments and granite, with topographic variation of 25 m in 50 ha.
BCI is in the Panama Canal, and is mostly old-growth tropical forest dominated by Leguminosae and Bombacaceae. About 10% of the canopy is deciduous (R. Condit and K. Watts, unpublished data; Condit et al. 1996a ). Rainfall is highly seasonal, with a strong four-month dry season from December through April, but the yearly total of 2500mm exceeds that at Pasoh (Leigh et al. 1982 
BACKGROUND FROM BARRO COLORADO
Using data from the first three censuses, we have documented changes in demography and abundance of individual species in the Barro Colorado forest. Across the forest as a whole, both mortality and growth rates were elevated during the 1982-1985 census period-the interval spanning the 1983 drought-relative to 1985 (Leigh et al. 1990 Condit et al. 1992 ). About 75% out of 220 species common enough to analyse had higher mortality during the drought period (Condit et al. 1992 (Condit et al. , 1995 .
We also examined changes in the abundance of individual species. noted that 40% of the species in the plot changed in abundance by 3% yr-1 or more between 1982 and 1985. Between 1982 and 1990, 27 species (12% of the community) had population growth (or decline) rates exceeding 5% yr-1 (Condit et al. 1996b ). Most of the declines were species associated with the slopes of the plot, where a perched water table keeps the soil moist through most dry seasons. Most of the increases were fast-growing, gap-demanding species. A population change of 5% yr-" is very fast for a tree-it leads to doubling (or halving) the population in just 15 years. Drought-sensitive species are being eliminated from the forest rapidly.
METHODS
We followed standard methods for calculating mortality, growth, recruitment and population change. Let the census interval be t, and the population sizes at time 0 and time t be no and nt. The number of survivors at time t is St, and so the number of recruits is nt -S,. Demographic rates are defined as the rate constants of population growth, calculated for mortality from 
RESULTS (a) Basic forest structure
Pasoh has a higher density of smaller individuals than Barro Colorado, but BCI has more large trees ( Mortality and recruitment are not the only sources of population change. When a stem breaks but the plant survives, a tree can fall out of a dbh class. These instances were not tallied as mortality, yet they lead to loss from the population. Thus, if recruitment exactly equalled mortality, the overall population would decline due to the loss of these broken plants. At both BCI and Pasoh, recruitment has been only slightly higher than mortality for stems >10 mm dbh, and the total forest density has declined (over the full census periods: 235 349 to 229 071 at BCI, 335 361 to 320 382 at Pasoh). However, density of trees >100 mm dbh has increased slightly at BCI (20 882 to 21459) and more so at Pasoh (26 556 to 28 997). This is reflected at Pasoh by the recruitment rate into the 100 mm dbh class that is nearly double mortality (table 2) .
(c) Mortality as afunction of dbh class
In species that reach the canopy at both BCI and Pasoh, mortality rate declined from 10 to about 50mm dbh (figure 1). At larger dbhs, mortality was fairly constant or rose slightly with dbh, except during the drought interval at BCI, when mortality rose sharply in larger trees (see also Condit et al. 1995) . In understorey species, mortality was nearly constant across all dbh classes (figure 2).
At all sizes up to 600mm dbh, BCI trees had much There was a wider range of mortality rates at BCI, especially in the sapling dbh class (figure 6). At Pasoh, the highest sapling mortality among the 146 common canopy species was in Shorea leprosula (Dipterocarpaceae), 11.7% yr-1; at BCI, eight out of the 69 common canopy species had mortality rates higher than this (figure 6). Indeed, the high growth rate of the BCI forest, relative to Pasoh, seems to be entirely due to a minority of species at BCI with very high growth rates. Careful inspection of figures 7 and 8 shows that the largest group of species at BCI have growth rates in exactly the same range as species at Pasoh, while a very small number of species at BCI have much higher growth. We believe that this observation is crucial for focusing hypotheses about why the two forests are different.
If growth rates at BCI were elevated because deciduous species allow more light to enter the forest in the dry season, we would anticipate that most speciesacross the board-would have higher growth at BCI than at Pasoh. Instead, it seems that growth rates of the bulk of the species in two forests-all shade-tolerantare similar. What is different is that a small number of pioneer species at Barro Colorado are fairly abundant in the forest, whereas these species are virtually absent at Pasoh.
The difference in abundance of pioneer species in the two forests explains why growth rates in smaller dbh classes were only slightly higher at BCI than at Pasoh, whereas rates of larger dbh trees were much higher at BCI (see figure 4) . This follows from the fact that pioneer trees are rare as saplings, but much more common as There are a couple of alternative hypotheses explaining high pioneer populations at BCI, neither of which we currently favour. One is that part of BCI was cleared about 100 years ago and is now second-growth forest, and pioneer populations may be elevated there, just adjacent to the 50-ha plot. However, most of the 50-ha plot itself is old-growth, undisturbed for over 600 years, and there is currently no cleared land within 6km of the plot. It seems unlikely that high-turnover tree populations would still be elevated 100 years after or 6km away from the disturbances. Another hypothesis is that wind speeds are (Condit et al. 1996b; Condit 1997 Condit , 1998a ). Severe droughts have not struck Pasoh during the census period, and perhaps the climate is not as variable over decade time-scales as it is at Barro Colorado.
We appreciate that with a sample from just two forests, these hypotheses must remain speculation. But the contrast between BCI and Pasoh sets up a framework for examining other forests, and the Center for Tropical Forest Science (CTFS) network of plots will provide replicate data sets with which to do so. Each CTFS plot is large enough to examine the demography of individual species, and it is the results from individual species that are crucial to our hypotheses. With demography from many species in the community, we have been able to examine both forestwide dynamics as well as the demography and population change of individual species. In another ten years, largeplot data sets will be available from moist forests in Thailand, Sarawak (Malaysia), Sri Lanka, Ecuador, Puerto Rico, Cameroon and the Congo, and precise comparisons of demographic patterns will provide a much larger data set on which to base hypotheses about factors affecting the dynamics of tropical forests.
